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new possibilities for artificial selection based on the actual genes car-
ried by an individual.

Natural selection applies selection pressure on a population for
certain characteristics, and it may or may not be antagonistic to artifi-
cial selection. Likewise, environments vary widely, and a genotype
that is at a selective advantage in one environment may lose that
advantage or actually be at a disadvantage under different condi-
tions. For example, the small goats living in the tsetse fly zones of
East and West Africa are much more resistant to trypanosomiasis
than imported European breeds. This phenomenon eventually leads
to the development of genetically distinct populations adapted to
specific environments. Genotype-by-environment interactions main-
tain allelic diversity if subpopulations of a species are raised under a
wide range of production systems.

Breeding goals have changed over the years, and artificial selec-
tion practiced by animal breeders has varied accordingly. Currently,
a range of selection goals can be identified for almost all livestock
species; the most pronounced differences are found for ruminants
raised for their meat. In chickens separate breeds and crossbreeds
have been selected for eggs (layers) and meat (broilers). Even within
the highly selected lines derived from these commercial breeds, goals
have not remained constant over time. In broilers, for example, the
emphasis has moved away from birds with faster growth rates to
those with more desirable body composition or those that use feed
more efficiently.

Migration

Migration or gene flow occurs as a result of the movement of
individuals between populations. In livestock production, crossbreeding
(mating among two or more different breeds) and backcrossing (mat-
ing the crossbred progeny back to one of the parental breeds) are
used to move favorable alleles from one population into a second
population and can result in extremely rapid changes in gene fre-
quencies. Crossbreeding, however, can break up favorable combina-
tions of alleles that can only be reconstituted through further breed-
ing and selection.

Mutation

Mutation refers to a structural change in a gene, and it is thought
to be a random occurrence. The probability of improving a gene
function as the result of a mutation is extremely small. The genetic